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CLUTCH COVER ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This U.S. national phase application claims priority to
Japanese Patent Application No. 2010-185103 filed on Aug.
20, 2010. The entire disclosure of Japanese Patent Applica-
tion No. 2010-185103 is hereby incorporated herein by ref-
erence.

BACKGROUND

1. Technical Field

The present invention relates to a clutch cover assembly
and particularly a clutch cover assembly for pressing a fric-
tion member of a clutch disc assembly against a flywheel of
an engine and releasing the pressing.

2. Background Art

A clutch cover assembly is generally attached to a flywheel
of'an engine and used for transmitting the driving force of the
engine to a transmission side. The clutch cover assembly is
mainly equipped with a clutch cover, a pressure plate, and a
diaphragm spring. The clutch cover is fixed to the flywheel.
The pressure plate is pressed to the flywheel side by the
diaphragm spring and holds a friction member of a clutch disc
assembly with and the flywheel. The diaphragm spring has
the function of pressing the pressure plate and also has a lever
function for releasing the pressing on the pressure plate.

Here, when the wear of the friction member of the clutch
disc assembly advances due to the load characteristic of the
diaphragm spring, the pressing load on the friction member
becomes greater. For this reason, when the friction member
wears, a large load becomes necessary to perform the release
operation, and the clutch pedal pressure ends up becoming
greater.

Thus, as described in patent citation 1 for example, there
has been proposed a wear compensating mechanism that is
configured to suppress the pressing load from becoming
greater by returning the posture of the diaphragm spring to an
initial state even in a case where the friction member has
worn. The wear compensating mechanism mainly has a ful-
crum ring that is placed between the pressure plate and the
diaphragm spring, a biasing mechanism that biases the ful-
crum ring in a direction away from the pressure plate, and a
wear-amount detecting mechanism that detects the wear-
amount of the friction member. Here, the diaphragm spring is
capable of pressing the pressure plate via the fulcrum ring,
and by moving the fulcrum ring to the side away from the
pressure plate in accordance with the wear-amount of the
friction member, the diaphragm spring is maintained in its
initial set posture.

Further, in order to remedy instability in the operation of
the wear-amount detecting mechanism caused by vibration,
the wear compensating mechanism described in patent cita-
tion 2 has also been proposed. Here, a cone spring for absorb-
ing vibration is disposed in the wear-amount detecting
mechanism to stabilize the operation for wear compensation.

CITATION LIST

Patent Literature
Patent citation 1: JP-A No. 10-227317
Patent citation 2: JP-A No. 2003-28193
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2
SUMMARY

Technical Problem

In the wear compensating mechanisms described above,
precisely detecting the wear-amount is important. In patent
citations 1 and 2, the wear-amount detecting mechanisms are
configured by a bush and a bolt that penetrates the bush, and
the wear-amount is detected by the interstice between both
that arises in accordance with wear. However, in the well-
known configurations described above, there is the concern
that the interstice indicating the wear-amount will change due
to vibration of each portion accompanying the engine vibra-
tion or the like, and stably performing accurate wear compen-
sation is difficult.

It is a problem to stabilize the operation of a wear-amount
detecting mechanism and make it possible to perform wear
compensation that is always accurate.

Solution to Problem

A clutch cover assembly pertaining to claim 1 is for press-
ing a friction member of a clutch disc assembly against a
flywheel of an engine and releasing the pressing.

The clutch cover assembly is equipped with a clutch cover
that is fixed to the flywheel, a pressure plate, a pressing
member, a wear-amount detecting mechanism, and a wear
tracking mechanism. The pressure plate is a member for
pressing the friction member against the flywheel and is
coupled to the clutch cover in such a way as to be relatively
non-rotatable with respect to the clutch cover. The pressing
member is a member for pressing the pressure plate to the
flywheel side and is supported on the clutch cover. The wear-
amount detecting mechanism has a contact member, an
opposing member, and a wedge member. The contact mem-
ber is attached to the pressure plate and is in contact with the
flywheel. The opposing member is attached to the contact
member and opposes the pressure plate. The wedge member
fits between the opposing member and the pressure plate and
moves in a circumferential direction in accordance with the
wear-amount of the friction member. The wear tracking
mechanism moves the pressing member to an initial posture
side in accordance with the amount of movement of the
wedge member.

In this clutch cover assembly, the wear-amount of the fric-
tion member is detected by the wear-amount detecting
mechanism. In the wear-amount detecting mechanism, the
wedge member fits between the opposing member attached to
the contact member and the pressure plate in a state in which
the contact member attached to the pressure plate is in contact
with the flywheel. Additionally, the wedge member moves in
the circumferential direction in accordance with the wear-
amount of the friction member. That is, the wedge member
moves in the circumferential direction in accordance with the
wear-amount of the friction member and is held in the state in
which it fits between the opposing member and the pressure
plate. In this way, in the present invention, the wedge member
is held in the state in which it fits between the opposing
member and the pressure plate. Therefore, even if vibration or
the like occurs, the wear-amount can be accurately detected.
That is, the wear-amount detecting mechanism can be stably
operated and wear compensation that is always accurate can
be performed.

A clutch cover assembly pertaining to claim 2 is the clutch
cover assembly of claim 1, wherein the wear-amount detect-
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ing mechanism further has a first biasing member that biases
the wedge member in the circumferential direction. First slid-
ing portions that are in contact with and slide against each
other are formed on the opposing member and the wedge
member. First sloping surfaces that slope along the circum-
ferential direction are formed on the first sliding portions. In
a state in which the first sloping surface of the wedge member
has been brought into contact with the first sloping surface of
the opposing member by the biasing force of the first biasing
member, the first biasing member moves the wedge member
in the circumferential direction in accordance with the wear-
amount of the friction member.

Inthis clutch cover assembly, the first sloping surface of the
wedge member is brought into contact with the first sloping
surface of the opposing member by the biasing force of the
first biasing member. Further, in this state, the first biasing
member moves the wedge member in the circumferential
direction in accordance with the wear-amount of the friction
member. In this way, in the present invention, the wedge
member can be reliably held between the opposing member
and the pressure plate by the first biasing member. Because of
this, it becomes difficult for the wedge member to go out of
position due to vibration or the like, so the wear-amount
detecting mechanism can be stably operated and wear com-
pensation that is always accurate can be performed.

A clutch cover assembly pertaining to claim 3 is the clutch
cover assembly according to claim 2, wherein the wedge
member maintains its fitting with the opposing member by
moving in a direction away from the opposing member
together with the pressure plate in accordance with the wear-
amount of the friction member and moving in the circumfer-
ential direction due to the first biasing member.

In this clutch cover assembly, when the friction member
wears, the pressure plate moves in the direction away from the
opposing member. Then, the wedge member moves in the
direction away from the opposing member together with the
pressure plate and also moves in the circumferential direction
due to the biasing force of the first biasing member. In this
way, in the present invention, when the friction member wears
and an interstice arises between the wedge member and the
opposing member, the wedge member immediately fits
between the opposing member and the pressure plate in such
a way as to fill the interstice. Therefore, it becomes difficult
for the wedge member to be affected by vibration or the like
and the wear-amount can be accurately detected. That is, the
wear-amount detecting mechanism can be stably operated
and wear compensation that is always accurate can be per-
formed.

A clutch cover assembly pertaining to claim 4 is the clutch
cover assembly according to any of claims 1 to 3, wherein the
wear tracking mechanism has a fulcrum ring, second sliding
portions, and a second biasing member. The fulcrum ring is
supported, in such a way that it can freely move in an axial
direction, on the pressure plate and is pressed to the pressure
plate side by the pressing member. The second sliding por-
tions are formed on the pressure plate and the fulcrum ring
and are in contact with and slide against each other. The
second biasing member biases the fulcrum ring in the circum-
ferential direction and relatively rotates the fulcrum ring with
respect to the pressure plate. In this wear tracking mecha-
nism, second sloping surfaces that slope along the circumfer-
ential direction are formed on the second sliding portions.
Further, the second biasing member moves the fulcrum ring
in a direction away from the pressure plate by rotating the
fulcrum ring in accordance with the amount of movement of
the wedge member.
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In this clutch cover assembly, the fulcrum ring is relatively
rotated with respect to the pressure plate by the second bias-
ing member only an amount corresponding to the amount of
movement of the wedge member—that is, the wear-amount
of the friction member. The fulcrum ring and the pressure
plate are in contact at the second sliding portions including
the second sloping surfaces, so when the fulcrum ring is
rotated with respect to the pressure plate, the fulcrum ring
moves to the side away from the pressure plate. Because of
this, even when the friction member wears, the position at
which the fulcrum ring supports the pressing member does
not change from the initial posture. For this reason, the press-
ing load characteristic, and therefore the release load charac-
teristic, can be maintained in the initial state.

A clutch cover assembly pertaining to claim 5 is the clutch
cover assembly according to claim 4, wherein the second
sloping surfaces of the second sliding portions are formed in
such a way that the angle of inclination of the second sloping
surfaces of the second sliding portions is greater than the
angle of inclination of the first sloping surfaces of the first
sliding portions. The first sliding portions are sections that are
formed on the opposing member and the wedge member and
are in contact with and slide against each other. The second
sliding portions are sections that are formed on the pressure
plate and the fulcrum ring and are in contact with and slide
against each other.

In this clutch cover assembly, the angle of inclination of the
second sloping surfaces of the second sliding portions formed
on the pressure plate and the fulcrum ring is greater than the
angle of inclination of the first sloping surfaces formed on the
opposing member and the wedge member. Therefore, the
fulcrum ring can be regulated from moving in its former
direction due to vibration or the like. Because of this, under-
adjustment of the fulcrum ring can be reliably prevented.

A clutch cover assembly pertaining to claim 6 is the clutch

cover assembly according to any of claims 1 to 5, wherein
concavo-convex portions that engage with each other are
formed on the wedge member and the pressure plate. Addi-
tionally, when the wear-amount of the friction member has
reached a predetermined wear-amount, the engagement
between the concavo-convex portion of the wedge member
and the concavo-convex portion of the pressure plate is
released and the concavo-convex portion of the wedge mem-
ber engages with the concavo-convex portion of the pressure
plate adjacent in the circumferential direction.
In this clutch cover assembly, when the wear-amount of the
friction member has reached the predetermined wear-
amount, the concavo-convex portion of the wedge member
engages with the concavo-convex portion of the pressure
plate adjacent in the circumferential direction. Therefore, the
wedge member can be held between the opposing member
and the pressure plate, and the wedge member can be regu-
lated in such a way that it does not move in its former direction
due to vibration or the like. In this way, in the present inven-
tion, the wear-amount detecting mechanism can be stably
operated and wear compensation that is always accurate can
be performed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view of a clutch cover assembly pertaining
to an embodiment of the present invention;

FIG. 2 is an exploded perspective view of the clutch cover
assembly;

FIG. 3 is a partially enlarged view of a pressure plate and a
fulcrum ring;
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FIG. 41s a partial cross-sectional perspective view showing
a support structure of a diaphragm spring;

FIG. 5 is an enlarged perspective view of a wear-amount
detecting mechanism;

FIG. 6 is an enlarged perspective view of the wear-amount
detecting mechanism excluding an opposing member;

FIG. 7 is a view showing the configuration of the wear-
amount detecting mechanism;

FIG. 8 is a view for describing the actions of the wear-
amount detecting mechanism and a wear tracking mecha-
nism;

FIG. 9 is a view for describing the actions of the wear-
amount detecting mechanism and the wear tracking mecha-
nism; and

FIG.10is an enlarged perspective view of the wear-amount
detecting mechanism excluding the opposing member (an-
other embodiment).

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Overall Configuration

FIG. 1 shows a front view of a clutch cover assembly 1
according to an embodiment of the present invention. Further,
FIG. 2 shows an external perspective view in which part of the
clutch cover assembly 1 is omitted. The clutch cover assem-
bly 1is a device for pressing a friction member of a clutch disc
assembly against a flywheel of an engine at a time when the
clutch is on (power is transmitted) and releasing the pressing
at a time when the clutch is off (the transmission of power is
cut off). Here, the flywheel and the clutch disc assembly are
omitted.

The clutch cover assembly 1 is mainly configured from a
clutch cover 2, a pressure plate 3, plural segments of the
fulcrum ring 4, a diaphragm spring 5, a wear-amount detect-
ing mechanism 6, and a wear tracking mechanism 7 that
includes the plural segments of the fulcrum ring 4.

Clutch Cover

The clutch cover 2 is a generally dish-shaped plate mem-
ber, and its outer peripheral portion is fixed to the flywheel by
bolts, for example. The clutch cover 2 has an annular clutch
cover body 2a, a disc-shaped portion 25 on the outer periph-
eral side, and a flat portion 2¢ on the inner peripheral side. The
disc-shaped portion 25 is formed on the outer peripheral side
of'the clutch cover body 2a and is fixed to the outer peripheral
portion of the flywheel. The flat portion 2¢ is a flat section that
extends inward in the radial direction from the inner periph-
eral portion of the clutch cover body 2a. Plural holes 2d that
penetrate the flat portion 2¢ in the axial direction are formed
in the flat portion 2c.

Pressure Plate

The pressure plate 3 is an annular member and is placed
inside the clutch cover body 2a of the clutch cover 2. On the
surface on the flywheel side (the reverse side in FIG. 2) of the
pressure plate 3, a friction surface (not shown in the drawings)
that slidingly contacts the friction member of the clutch disc
assembly is formed. Further, the pressure plate 3 is coupled to
the clutch cover 2 by plural strap plates 80 (see FIG. 2; just
one is shown in FIG. 2), is movable in the axial direction with
respect to the clutch cover 2, and is relatively non-rotatable in
the circumferential direction with respect to the clutch cover
2. In a state in which the clutch is coupled, the strap plates
bend in the axial direction, and the pressure plate 3 is biased
to the side away from the flywheel by the bending (resilience)
of the strap plates.

Further, on the surface on the transmission side (the front
side in FIG. 2) of the pressure plate 3, as shown in FIG. 3,
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6

sliding portions 10 are formed in plural places in the circum-
ferential direction on the outer peripheral side. Specifically,
each sliding portion 10 is formed projecting outward in the
axial direction from a bottom portion 25a of a step portion 25
described later. Each sliding portion 10 has a sloping surface
104 that slopes in such a way that its height becomes higher in
afirst circumferential direction (the direction of R1 in FIG. 3).
Further, as shown in FIG. 4, on the surface on the transmission
side of the pressure plate 3, the step portion 25 is formed in the
circumferential direction on the outer peripheral side. Fur-
ther, on the surface on the transmission side of the pressure
plate 3, guide portions 26 are formed in plural places in the
circumferential direction on the outer peripheral side (see
FIG. 2). The guide portions 26 are formed on the pressure
plate 3 in such a way as to oppose a wall portion 255 of the
step portion 25.

Moreover, as shown in FIG. 5 and FIG. 6, plural rail por-
tions—for example, two sets of rail portions—27 are dis-
posed on the pressure plate 3. Each set of rail portions 27 has
apair of two projecting portions 27a and 275 that are formed
opposing each other. The two projecting portions 27a and 275
in each pair are disposed on the pressure plate 3 in positions
a predetermined interval apart from each other. A wedge
member 15 described later is placed between the two project-
ing portions 27a and 275 in each pair.

Fulcrum Ring

The plural segments of the fulcrum ring 4 are circular
arc-shaped members, that is, members formed by dividing an
annular member in the circumferential direction. As shown in
FIG. 3 and FIG. 4, an axial-direction first end side 4a (the
flywheel side) of the plural segments of the fulcrum ring 4 is
placed on the bottom portion 254 of the step portion 25 of the
pressure plate 3. More specifically, the plural segments of the
fulcrum ring 4 are placed on the bottom portion 25a of the
step portion 25 between the wall portion 255 of the step
portion 25 of the pressure plate 3 and the guide portions 26.

Further, as is apparent from FIG. 3, sliding portions 11 are
formed in plural places in the circumferential direction on the
first end 4a of the fulcrum ring 4. The sliding portions 11 have
sloping surfaces 11a. The sloping surfaces 11a are in contact
with the sloping surfaces 10a of the sliding portions 10
formed on the bottom portion 25a of the step portion 25 of the
pressure plate 3 and slope in such a way that their height
becomes lower in the first circumferential direction (the
direction of R1 in FIG. 3). Further, as shown in FIG. 5, an
engaging recessed portion 4¢ with which the wedge member
15 described later engages is formed in the fulcrum ring 4.
Specifically, the engaging recessed portion 4¢ is a section that
has been cut out in the shape of a groove in the radial direction
in the first end 4a of the fulcrum ring 4. The engaging recessed
portion 4¢ has a width W1 in the circumferential direction.

Here, an annular member is formed by arranging the plural
segments of the fulcrum ring 4 (circular arc-shaped members)
one after another, but a single annular member can also be
used as the fulcrum ring.

Diaphragm Spring

As shown in FIG. 1 and FIG. 4, the diaphragm spring 5 is
a disc-shaped member placed between the pressure plate 3
and the clutch cover 2. The diaphragm spring 5 is configured
from an annular elastic portion 5a and plural lever portions 556
that extend inward in the radial direction from the inner
peripheral portion of the annular elastic portion 5a. The outer
peripheral end of the annular elastic portion 5a is supported
on a second end 45 of the fulcrum ring 4. Further, slits are
formed between the lever portions 56 of the diaphragm spring
5, and oval holes 5¢ are formed in the outer peripheral por-
tions of the slits.



US 9,115,767 B2

7

A push-type release device (not shown in the drawings) is
in contact with the distal ends of the lever portions 56 of the
diaphragm spring 5. The release device is a device for moving
the distal ends of the lever portions 56 of the diaphragm spring
5 in the axial direction to thereby release the biasing force on
the pressure plate 3 resulting from the diaphragm spring 5.

Further, as shown in FIG. 4, the diaphragm spring 5 is
supported on the clutch cover 2 by a support member 12. The
support member 12 is a ring-shaped plate member placed on
the surface on the transmission side of the flat portion 2¢ of
the clutch cover 2. Plural support projections 12a that extend
inward in the radial direction are formed on the inner periph-
eral portion of the support member 12. The plural support
projections 124 are bent to the pressure plate 3 side, and the
bent portions are inserted through plural through holes 24
formed in the flat portion 2¢ of the clutch cover 2. Further, the
bent portions inserted through the through holes 2d are fur-
ther inserted through the oval holes 5¢ in the diaphragm
spring 5. Additionally, the distal ends of the support projec-
tions 12a are bent toward the outer peripheral side and sup-
port the diaphragm spring 5 with respect to the clutch cover 2.
Wear-Amount Detecting Mechanism

As shown in FIG. 2 and FIG. 5 to FIG. 7, the wear-amount
detecting mechanism 6 is placed on the outer peripheral por-
tion of the fulcrum ring 4. The wear-amount detecting mecha-
nism 6 is a mechanism that detects the wear-amount of the
friction member configuring the clutch disc assembly. The
wear-amount detecting mechanism 6 has a roll pin 14, an
opposing member 16, the wedge member 15, and a first coil
spring 17.

The roll pin 14 is amember in contact with the flywheel. As
shown in FIG. 7, the roll pin 14 is attached, in such a way that
it can freely slide, in an attachment hole formed in the pres-
sure plate 3. A first end 14a of the roll pin 14 is in contact with
the flywheel (see FIG. 7), and a second end 145 of the roll pin
14 is press-fitted in and attached to the opposing member 16
(see FIG. 5). The roll pin 14 always keeps the distance
between the opposing member 16 and the flywheel at a con-
stant by bringing the first end 14« into contact with the fly-
wheel. The flywheel surface is indicated by a triangular sym-
bol (the “¥” symbol) in FIG. 7.

As shown in FIG. 5 and FIG. 7, the opposing member 16
has an attachment portion 19, which is for attaching the roll
pin 14, and an opposing member-use sliding portion 20,
which becomes a reference when detecting the wear-amount
of the friction member and is in contact with and slides
against a sliding portion 21 (described later) of the wedge
member 15. The second end 145 of the roll pin 14 is press-
fitted in and attached to the attachment portion 19 that is a
boss portion, for example. Further, in a state in which the
second end 145 of the roll pin 14 has been attached to the boss
portion 19 and the first end 14a of the roll pin 14 is in contact
with the flywheel, the sliding portion 20 is placed opposing
the pressure plate 3. In this way, the position of the opposing
member 16 is always kept at a constant by the roll pin 14 in
contact with the flywheel. The sliding portion 20 has a sloping
surface 20a that slopes in such a way that its height becomes
higher in the first circumferential direction (the direction of
R1in FIG. 3).

The wedge member 15 is a member that fits between the
opposing member 16 and the pressure plate 3 (see FIG. 7),
and the wedge member 15 moves in the first circumferential
direction (the direction of R1 in FIG. 3 and FIG. 6) in accor-
dance with the wear-amount of the friction member. Specifi-
cally, the wedge member 15 moves in the first circumferential
direction due to the first coil spring 17 while moving in a
direction away from the opposing member 16 together with
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the pressure plate 3 in accordance with the wear-amount of
the friction member. Because of this, the wedge member 15
fits between the pressure plate 3 and the opposing member 16,
and stops moving in the first circumferential direction.

As shown in FIG. 6 and FIG. 7, the wedge member 15 has
abody portion 15a¢ and an engaging portion 155 that is formed
integrally with the body portion 15a¢ and engages with the
fulcrum ring. The body portion 154 is a section formed in the
shape of'a rod and is placed in the two rail portions 27 formed
on the pressure plate 3. Specifically, the body portion 154 is
placed in such a way that it can freely move in the circumfer-
ential direction between each pair of the two projecting por-
tions 27a and 27h. The sliding portion 21 (first sliding por-
tion) that is in contact with and slides against the sliding
portion 20 of the opposing member 16 is formed on the body
portion 15a. The wedge member-use sliding portion 21 has a
sloping surface 21a that slopes in such a way that its height
becomes lower in the first circumferential direction (the
direction of R1 in FIG. 3).

Here, the sloping surface 20a of the opposing member 16
and the sloping surface 21a of the wedge member 15 are
formed in such a way that the angle of inclination of the
sloping surfaces 20a and 21a formed on the opposing mem-
ber 16 and the wedge member 15 respectively is smaller than
the angle of inclination of the sloping surfaces 10a and 11a
formed on the pressure plate and the fulcrum ring 4 respec-
tively. In other words, the sloping surfaces 10a ofthe pressure
plate and the sloping surfaces 11a of the fulcrum ring 4 are
formed in such a way that the angle of inclination of the
sloping surfaces 10a and 11a formed on the pressure plate and
the fulcrum ring 4 respectively is greater than the angle of
inclination of the sloping surfaces 20a and 21a formed on the
opposing member 16 and the wedge member 15 respectively.

It is preferred that the angle of inclination of the sloping
surfaces 10a and 11a of the pressure plate and the fulcrum
ring 4 respectively be setto less than 6.0 degrees, for example.
Here, the angle of inclination of the sloping surfaces 10a and
11a is set to 5.6 degrees, for example. Further, it is preferred
that the angle of inclination of the sloping surfaces 20a and
21a of the opposing member 16 and the wedge member 15
respectively be set to less than 5.6 degrees, for example. Here,
the angle of inclination of the sloping surfaces 20a and 21a is
set to 5.5 degrees, for example.

As shown in FIG. 6, the engaging portion 155 is integrally
formed projecting in a direction intersecting the lengthwise
direction of the body portion 15a. The engaging portion 155
is formed in the shape of an L, and its distal end portion
engages with the engaging recessed portion 4¢ of the fulcrum
ring 4. Specifically, the distal end portion of the engaging
portion 155 is inserted into the engaging recessed portion 4¢
of the fulcrum ring 4, and the body portion 15a is put in the
rail portions 27. The distal end portion of the engaging portion
15b has a width W2 in the circumferential direction. As
shown in FIG. 8 and FIG. 9, the width W2 of the distal end
portion of the engaging portion 155 is smaller than the width
W1 of the engaging recessed portion 4¢. The engaging por-
tion 155 (that is, the wedge member 15) is movable in the
circumferential direction in the range of (W1-W2). For
example, the engaging recessed portion 4¢ and the engaging
portion 155 are formed in such a way that the difference
between the width W1 of the engaging recessed portion 4¢
and the width W2 of the distal end portion of the engaging
portion 154 is a predetermined value such as 2.0 mm, for
example.

The first coil spring 17 is a member that biases the wedge
member 15 in the first circumferential direction. In other
words, the first coil spring 17 is a member that regulates the
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movement of the wedge member 15 in a second circumfer-
ential direction (the opposite direction of the direction of R1).
As shown in FIG. 5, one end of the first coil spring 17 is
attached to the engaging portion 1556 of the wedge member
15, and the other end of the first coil spring 17 is attached to
the fulcrum ring 4. The first coil spring 17 biases, in the first
circumferential direction (the direction of R1 in FIG. 6), the
wedge member 15 placed between the pressure plate 3 and the
opposing member 16. Because of this, the wedge member 15
is maintained in the state in which it is fitted between the
pressure plate 3 and the opposing member 16. Additionally,
when the friction member has worn, the first coil spring 17
moves the wedge member 15 in the first circumferential
direction and wedges the wedge member 15 between the
pressure plate 3 and the opposing member 16 in accordance
with the wear-amount of the friction member

Wear Tracking Mechanism

The wear tracking mechanism 7 is a mechanism for track-
ing the wear-amount of the friction member—that is, the
amount of movement of the wedge member 15—to keep the
posture of the diaphragm spring 5 in an initial posture. The
wear tracking mechanism 7 has, in addition to the plural
segments of the fulcrum ring 4, the sliding portions 10 and 11
formed on the pressure plate 3 and the fulcrum ring 4 respec-
tively and a second coil spring 28 (see FIG. 2).

The plural segments of the fulcrum ring 4 are placed, in
such a way as to be relatively rotatable with respect to the
pressure plate 3, between the wall portion 2556 of the step
portion 25 of the pressure plate 3 and the guide portions 26.
Further, the plural segments of the fulcrum ring 4 are pressed
to the pressure plate 3 side by the diaphragm spring 5. Further,
in the state of FIG. 9, the sloping surfaces 11a of the sliding
portions 11 of the plural segments of the fulcrum ring 4 are in
contact with the sloping surfaces 10a of the sliding portions
10 of the pressure plate 3, and the plural segments of the
fulcrum ring 4 are movable in the first circumferential direc-
tion (the direction of R1 in FIG. 6) only an amount equal to the
amount of movement of the wedge member 15. Here, the
maximum value of the amount of movement of the wedge
member 15 is (W1-W2).

The second coil spring 28 is a member that biases the
fulcrum ring 4 in the first circumferential direction. In other
words, the second coil spring 28 is a member that regulates
the movement of the fulcrum ring 4 in the second circumfer-
ential direction (the opposite direction of the direction of R1).
The second coil spring 28 relatively rotates the fulcrum ring 4
in the first circumferential direction with respect to the pres-
sure plate. As shown in FIG. 2, the second coil spring 28 is
attached to the fulcrum ring 4 and the pressure plate 3 in such
a way as to be along the inner peripheral portion of the
fulcrum ring 4. Specifically, one end of the second coil spring
28 is attached to the fulcrum ring 4, and the other end of the
second coil spring 28 is attached to the pressure plate 3.

In the configuration described above, in a case where the
wedge member 15 has moved in the circumferential direction
(the direction of R1) in accordance with the wear-amount of
the friction member, the fulcrum ring 4 is capable of rota-
tional movement only an amount equal to the amount of
movement of the wedge member 15. Additionally, when the
fulcrum ring 4 rotates with respect to the pressure plate 3, the
fulcrum ring 4 moves to the side away from the pressure plate
3 in the axial direction because both members 4 and 3 are in
contact with each other due to the sloping surfaces of the
sliding portions 10 and 11.

Wear-Amount Detecting Action and Wear Tracking Action

In a state in which the clutch is on (coupled), the pressing
load of the diaphragm spring 5 acts on the pressure plate 3 via
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the fulcrum ring 4, and because of this, the friction member of
the clutch disc assembly is held between the pressure plate 3
and the flywheel. At this time, as shown in FIG. 7, the wedge
member 15 is fitted between the pressure plate 3 and the
opposing member 16.

When the friction member wears, the thickness of the
friction member becomes thinner, and therefore the pressure
plate 3 moves to the flywheel side (the lower side in FIG. 7
and FIG. 8). Further, because the wedge member 15 is sup-
ported on the pressure plate 3, the wedge member 15 moves to
the flywheel side together with the pressure plate 3 in accom-
paniment with the movement of the pressure plate 3. Then, an
interstice W0 (see FIG. 8) corresponding to the wear-amount
of' the friction member arises between the wedge member 15
and the pressure plate 3. Then, the wedge member 15 moves
in the direction in which it fills the interstice W0—that is, the
direction of R1 in FIG. 8—due to the biasing force of the first
coil spring 17.

In this way, in accordance with the wear-amount of the
friction member, the wedge member 15 moves in the direc-
tion of R1 and, as shown in FIG. 9, is fitted between the
pressure plate 3 and the opposing member 16. That is, the
engagement between the wedge member 15 and the opposing
member 16 is temporarily released by the wear of the friction
member, but the wedge member 15 moves due to the biasing
force of'the first coil spring 17 and reengages with the oppos-
ing member 16. Because of this, even when the friction mem-
ber has worn, the interval between the pressure plate 3 and the
opposing member 16 is always kept at a constant by the
movement of the wedge member 15.

In FIG. 9, an example of a case where the side end surface
of the engaging portion 156 of the wedge member 15 is
striking the wall surface on one side of the engaging recessed
portion 4c—that is, an example of a case where the wedge
member 15 has moved only the maximum value (W1-W2) of
the amount of movement of the wedge member 15 and
stopped—is shown. However, in a case where the wear-
amount of the friction member is small, the wedge member 15
is fitted between the pressure plate 3 and the opposing mem-
ber 16 and the interval between the pressure plate 3 and the
opposing member 16 is held at a constant in a state between
FIG. 8 and FIG. 9—that is, a state in which the engaging
portion 155 of the wedge member 15 is not yet in contact with
the wall surface of the engaging recessed portion 4¢. In other
words, the wedge member 15 is fitted between the pressure
plate 3 and the opposing member 16 and the interval between
the pressure plate 3 and the opposing member 16 is held at a
constant in a state in which the engaging portion 155 of the
wedge member 15 is positioned between the opposing wall
surfaces of the engaging recessed portion 4c.

Next, after the wedge member 15 has moved, when a clutch
release operation is performed so that the clutch is off (un-
coupled), the pressing on the fulcrum ring 4 by the diaphragm
spring 5 is released. Here, the fulcrum ring 4 rotates in the
direction of R1 with respect to the pressure plate 3 because the
fulcrum ring 4 is biased in the direction of R1 by the second
coil spring 28. This rotation of the fulcrum ring 4 is stopped as
aresult of the wall surface ofthe engaging recessed portion 4¢
of the fulcrum ring 4 coming into contact with the side end
surface of the engaging portion 156 of the wedge member 15.
The state of FIG. 7 and FIG. 8 correspond to this state.

In this way, before the clutch release operation is per-
formed, a movement of the wedge member 15 corresponding
to the wear of the friction member is performed, and when the
clutch release operation has been performed, the movement
of'the fulcrum ring 4 is performed. That is, in a state in which
the clutch is on (a state in which the friction member is
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pressed against the flywheel), a preparation prior to the move-
ment of the fulcrum ring 4—that is, detection of the wear of
the friction member—is performed, and in a state in which the
clutch is off (a state in which the pressing of the friction
member is released from the flywheel), the movement of the
fulcrum ring 4—that is, wear tracking—is performed.

Here, in order to facilitate description, an example of a case
where the wedge member moves in accordance with the
wear-amount W0 of the friction member is provided. How-
ever, this does not mean that the wedge member 15 moves in
a stepwise manner; in the present embodiment, the wedge
member 15 moves continuously, tracking the wear of the
friction member.

Next, the respective sliding portions 10 and 11 (sloping
surfaces) of the fulcrum ring 4 and the pressure plate 3 are in
contact with each other, so when the fulcrum ring 4 rotates as
described above, the fulcrum ring 4 moves in the direction
away from the pressure plate 3. That is, the fulcrum ring 4
moves to the transmission side only an amount equal to the
wear-amount of the friction member. Because of this move-
ment, the fulcrum ring 4 returns to its initial position before
the friction member wore.

Characteristics

(1) In the wear-amount detecting mechanism 6, the wedge
member 15 fits between the opposing member 16 attached to
the roll pin 14 and the pressure plate 3 in a state in which the
roll pin 14 attached to the pressure plate 3 is in contact with
the flywheel. Additionally, when the friction member wears,
the wedge member 15 moves in the first circumferential
direction in accordance with the wear-amount of the friction
member. That is, when the friction member wears, the wedge
member moves in the first circumferential direction and is
held in the state in which it fits between the opposing member
16 and the pressure plate 3. In this way, in the wear-amount
detecting mechanism 6, the wedge member 15 can fit and be
held between the opposing member 15 and the pressure plate
3 and be held with it being difficult for the wedge member 15
go out of position due to vibration or the like. Therefore, the
wear-amount detecting mechanism 6 can be stably operated
and wear compensation that is always accurate can be per-
formed.

(2) In the wear-amount detecting mechanism 6, when the
friction member wears, the pressure plate 3 moves in the
direction away from the opposing member 16. Then, the
wedge member 15 moves in the direction away from the
opposing member 16 together with the pressure plate 3 and
also moves in the first circumferential direction due to the
biasing force of'the first coil spring 17. In this way, when the
friction member wears and the interstice W0 arises between
the wedge member 15 and the opposing member 16, the
wedge member 15 immediately fits between the opposing
member 16 and the pressure plate in such a way that the
interstice W0 goes away, so it becomes difficult for the wedge
member 15 to be affected by vibration or the like and the
wear-amount can be accurately detected.

(3) In the wear tracking mechanism 7, the fulcrum ring 4 is
relatively rotated with respect to the pressure plate 3 by the
second coil spring 28 only an amount corresponding to the
amount of movement of the wedge member 15—that is, the
wear-amount of the friction member. The fulcrum ring 4 and
the pressure plate 3 are in contact at the sliding portions 10
and 11 including the sliding surfaces 10a and 114, so when
the fulcrum ring 4 is rotated with respect to the pressure plate
3, the fulcrum ring 4 moves to the side away from the pressure
plate 3. Because of this, even when the friction member
wears, the position at which the fulcrum ring 4 supports the
diaphragm spring 5 does not change from the initial posture.
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For this reason, the pressing load characteristic, and therefore
the release load characteristic, can be maintained in the initial
state.

(4) In the clutch cover assembly 1, the angle of inclination
of'the sloping surfaces 10a and 11a of the sliding portions 10
and 11 formed on the pressure plate 3 and the fulcrum ring 4
respectively is greater than the angle of inclination of the
sloping surfaces 20a and 214a of the sliding portions 20 and 21
formed on the wedge member 15 and the opposing member
16 respectively. Therefore, the fulcrum ring 4 can be reliably
regulated from moving in its former direction due to vibration
or the like. Because of this, under-adjustment of the fulcrum
ring 4 can be reliably prevented.

Other Embodiments

The present invention is not limited to the embodiment
described above and is capable of a variety of modifications
and improvements without departing from the scope of the
present invention.

(a) In the above embodiment, an example of a case where
the wedge member 15 moves tracking the wear of the friction
member was provided, but when the wear-amount of the
friction member has reached a predetermined wear-amount,
as shown in FIG. 10, a wedge member 115 can be configured
to move in a stepwise manner. For example, as shown in FI1G.
10, by disposing concavo-convex portions 1154 and 1034 that
engage with each other on the wedge member 115 and a
pressure plate 103 respectively, the wedge member 115 can
be configured to move when the wear-amount of the friction
member has reached a predetermined wear-amount.

In this case, when the wear-amount of the friction member
has reached a predetermined wear-amount, such as the height
of the concavo-convex portions 115a¢ and 1034 for example,
the engagement between the concavo-convex portion 115a of
the wedge member 115 and the concavo-convex portion 103«
of'the pressure plate 103 is released, and the concavo-convex
portion 115a of the wedge member 115 engages with the
concavo-convex portion 103a of the pressure plate 103 adja-
cent in the first circumferential direction (the direction of R1).
In this way, in this embodiment, the concavo-convex portion
115a of the wedge member 115 engages with the concavo-
convex portion 103a of the pressure plate 103 adjacent in the
first circumferential direction. Therefore, the wedge member
115 can be held between the opposing member (not shown in
FIG. 10) and the pressure plate 103, and the wedge member
115 can be regulated in such a way that it does not move in its
former direction due to vibration or the like.

Here, description of sections whose configurations are the
same as those of the above embodiment is omitted, and only
description of sections whose configurations are different
from those of the above embodiment is given. For this reason,
effects that are the same as the effects described above can be
obtained with the sections whose configurations are the same
as those in the above embodiment.

(b) The configuration of the wear tracking mechanism can
be any configuration provided that it is a configuration that
acts in such a way as to maintain the initial posture of the
diaphragm spring, and is not limited to the above embodi-
ment.

EFFECTS OF INVENTION

In the present invention, in the wear-amount detecting
mechanism, the wedge member moves in the circumferential
direction in accordance with the wear-amount of the friction
member and is held in the state in which it fits between the
opposing member and the pressure plate, so the wear-amount
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detecting mechanism can be stably operated and wear com-
pensation that is always accurate can be performed.

INDUSTRIAL APPLICABILITY

In the present invention, in the wear-amount detecting
mechanism, the wedge member moves in the circumferential
direction in accordance with the wear-amount of the friction
member and can be held in the state in which it fits between
the opposing member and the pressure plate, so the wear-
amount detecting mechanism can be stably operated and wear
compensation that is always accurate can be performed.

The invention claimed is:
1. A clutch cover assembly for pressing a friction member
of'a clutch disc assembly against a flywheel of an engine and
releasing the pressing, the clutch cover assembly comprising:
a clutch cover being fixed to the flywheel;
a pressure plate being coupled to the clutch cover being
relatively non-rotatable with respect to the clutch cover,
and being configured to press the friction member
against the flywheel;
apressing member being supported on the clutch cover and
configured to press the pressure plate towards the fly-
wheel,
an wear-amount detecting mechanism including
a contact member being attached to the pressure plate
and being configured to be in contact with the fly-
wheel,

an opposing member being attached to the contact mem-
ber and being configured to oppose the pressure plate,
and

a wedge member being configured to fit between the
opposing member and the pressure plate, and to move
in a circumferential direction in accordance with the
wear-amount of the friction member; and

a wear tracking mechanism being configured to move the
pressing member in a direction of releasing the pressure
in accordance with the amount of movement of the
wedge member.

2. The clutch cover assembly according to claim 1, wherein

the wear-amount detecting mechanism further includes a
first biasing member,

the first biasing member is configured to bias the wedge
member in the circumferential direction,

a sliding portion formed on the opposing member and a
sliding portion formed on the wedge member, the oppos-
ing member sliding portion and the wedge member slid-
ing portion being configured to be in contact with and be
slidable against each other,

a sloping surface formed on the opposing member sliding
portion and a sloping surface formed on the wedge mem-
ber sliding portion, the opposing member sloping sur-
face and the wedge member sloping surface slope along
the circumferential direction, and

in a state in which the wedge member sloping surface
makes contact with the opposing member sloping sur-
face by the biasing force of the first biasing member, the
first biasing member moves the wedge member in the
circumferential direction in accordance with the wear-
amount of the friction member.
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3. The clutch cover assembly according to claim 2, wherein

the wedge member maintains fitting with the opposing
member by moving in a direction away from the oppos-
ing member together with the pressure plate in accor-
dance with the wear-amount of the friction member and
moving in the circumferential direction due to the first
biasing member.

4. The clutch cover assembly according to claim 1, wherein

the wear tracking mechanism includes

a fulcrum ring being supported movably in an axial
direction on the pressure plate and being configured to
be pressed towards the pressure plate by the pressing
member,

a sliding portion formed on the pressure plate and a
sliding portion formed on the fulcrum ring, the pres-
sure plate sliding portion and the fulcrum ring sliding
portion being configured to be in contact with and be
slidable against each other, and

a biasing member being configured to bias the fulcrum
ring in the circumferential direction and relatively
rotate the fulcrum ring with respect to the pressure
plate,

a sloping surface formed on the pressure plate sliding
portion and a sloping surface formed on the fulcrum
ring sliding portion, the pressure plate sloping surface
and the fulcrum ring sloping surface slope along the
circumferential direction, and

the biasing member moves the fulcrum ring in a direction
away from the pressure plate by rotating the fulcrum ring
in accordance with the amount of movement of the
wedge member.

5. The clutch cover assembly according to claim 4, wherein

a sliding portion formed on the opposing member and a
sliding portion formed on the wedge member, the oppos-
ing member sliding portion and the wedge member slid-
ing portion being configured to be in contact with and be
slidable against each other,

a sloping surface formed on the opposing member sliding
portion and a sloping surface formed on the wedge mem-
ber sliding portion, the opposing member sloping sur-
face and the wedge member sloping surface slope along
the circumferential direction, and

the pressure plate sloping surface and the fulcrum ring
sloping surface are formed such that an angle of incli-
nation of the pressure plate sloping surface and the ful-
crum ring sloping surface is greater than an angle of
inclination of the opposing member sloping surface and
the wedge member sloping surface.

6. The clutch cover assembly according to claim 1, wherein

concavo-convex portions engage with each other, wherein
one of the concavo-convex portions is formed on the
wedge member and the other is formed on the pressure
plate, and

if the wear-amount of the friction member reaches a pre-
determined wear-amount, the engagement between the
concavo-convex portion of the wedge member and the
concavo-convex portion of the pressure plate is released
and the concavo-convex portion of the wedge member
engages with the concavo-convex portion of the pressure
plate adjacent in the circumferential direction.
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